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lower levels until it falls to its real place on the floor. The com- 
bination beyond the plane of the object, and therefore with fig- 
ures enlarged, is also easy if the figures are small, but never 
quite so easy as combination on the nearer side. 

These phenomena are as easy to me as any ordinary act of 
sight. No device of any kind, such as use of pencil or finger to 
fix the point of sight is at all necessary. I can watch the double 
images approach, combine, pass over, combine with the next 
figure, etc., with the greatest ease and certainty. Moreover, the 
sense of reality and of exact distance is as perfect as that of any 
other object. 

In young normal eyes great difficulty is often experienced in 
getting this perfect perception of distance because the phantom 
is not perfectly clear. The reason is this : The two adjustments 
of the eyes, the axial and the focal, are invariably associated in 
every act of sight. Therefore, in the experiment the eyes are ac- 
commodated to the point of ocular convergence, i.e., the distance of 
the phantom. But the light comes from a greater distance, viz., 
from a real object— the floor. The retinal image, therefore, is not 
distinct and the figures are blurred. I no longer, now, suffer 
from this difficulty, because I have become presbyopic, and have, 
therefore, lost the power of accommodation. The clearness of 
the phantom is perfect almost immediately. When I was younger, 
there was always a considerable interval before the phantom be- 
came clear. The clearing up was the result of a dissociation of 
these two consensual adjustments. While the axial adjustment 
remained adapted for the distance of the phantom, the focal ad- 
justment (accommodation) was changed to the distance of the 
real object. Now this dissociation of two adjustments so invaria- 
bly associated in every act of sight, is difficult for most, and im- 
possible for many persons. But until this dissociation is effected 
and the phanton becomes perfectly clear, the sense of reality, and 
especially the perception of distance, will be imperfect and 
vacillating. The use of glasses adapted to distinct vision at the 
distance of some one of the possible phantoms will make that 
particular phantom clear. 



Now this clear perception of the distance of a phantom, nearer 
and smaller in proportion to the degree of ocular convergence, is, 
of course, not peculiar to me. All writers on the subject record 
the same result. All my pupils who succeed at all in binocular 
combinations get the same result. I am sure I have tried hun- 
dreds, I might almost say thousands, and always with the same 
result. This result is, therefore, normal and in complete accord 
with the laws of vision. For near objects, there are two modes 
of estimating distance, viz., by axial convergence (binocular per- 
spective) and by accommodation (focal perspective). Now, of 
these two, the former is by far the more exact, and therefore 
takes control of judgment of distance if the two are not in accord. 
This is proved by naked-eye combination of ordinary stereoscopic 
pictures by ocular convergence. In such cases, we have the phe- 
nomenon of inverse perspective. The judgment of relative dis- 
tance by axial convergence completely reverses the real relative 
position of objects. Binocular perspective overrides every other 
form of perspective, whether focal, or mathematical, or aerial, 
and comes out victorious in spite of the absurdity or even impos- 
sibility of its results. 1 

Now, in the case of phantoms, axial convergence fixes the dis- 
tance. But this fixes also the size; for the apparent size of any- 
thing is a product of the retinal image multiplied by the estimated 
distance. The size of the figures will be small in proportion to 
the nearness of the phantom. This is in exact accord with the 
laws of vision. But Mr. Bostwick says, that in his case the fig- 
ures seem smaller and yet more distant than the real object. He 
explains this, if I understand him aright, by the fact that in the 
dissociation of the axial and focal adjustments, while most per- 
sons follow the axial, he follows the focal adjustment, in esti- 
mating distance. Near objects require greater accommodation ; 
but there is no such accommodation in this case, therefore the ob- 
jects judged by this test will not seem nearer. But, again, since 

1 If anyone Is specially interested In this subject, he will find It fully 
treated in my little volume, entitled " Sight,'' volume 31 of the International 
Scientific Series. 
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Ascent of Adam's Peak, Ceylon; Henry 
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ROUGHING IT WITH AH ECLIPSE PARTY. 



A. ROCHESTER FELLOW. 

(S. H. SCUDDER.) 

With thirty-two Illustrations and a Map. 
12°. $1.50. 

"This is a sprightly narrative of personal inci 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding. 11 — Boston Transcript. 

" The picture of our desolate North-western terri- 
tory twenty-five years ago, in contrast with its 
civilized aspect to-day, and the pleasant features of 
the writers style, constitute the claims of his little 
book to present attention. 1 '— The Dial. 
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POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents 
Sent free by post by 

N. » C. HOBGES, 874 Broadway, N, Y. 



THE MODERN MALADY ; or, Suf- 
ferers from ' toes.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12°, 184 pp., $1.50. 
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THE RADIOMETER. 

By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 

Price, postpaid, 50 cent§. 



N. D. C. HODGES, 874 Broadway, Sew York. 
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Ripans Tabules cure hives. 
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RESTORE YOUR EYESIGHT 

Cataracts, scars or films can be absorbed ancl 
paralyzed nerves restored, -without the knife 
or risk. Diseased eyes or lids can be cured by 
our home treatment. " We prove it.'* Hun- 
dreds convinced. Our illustrated pamphlet, 
* Home Treatment for Eyes," free. Don't miss it,. 
Everybody wants it. " The Eye," Glens Falls, N.Y* 
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Ex - President Andrew D. 
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says: "I believe thatthe highest interests of Chris- 
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" So set down, our tongue is the best for the world 
to unite upon. 11 — Brooklyn Eagle. 

'• The idea of Mr. Bell has much to recommend it,, 
and the presentation is charmingly clear. 11 — Ameri- 
can, Phil a. 

"The result is a language which cannot fail to 
meet with acceptance. 17 — Boston Traveller. 

" World- English deserves the careful consideration, 
of all serious scholars. 11 — Modern Language Notes. 

Sent, postpaid, on receipt of price. 
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they seem smaller, and since distant objects also seem smaller, 
they will seem more distant. 

There are two objections to this explanation. 1. The accom- 
modation is for the distance of the real object, as is proved by 
the distinctness. Why, then, should the object seem farther? 
2. Again, distant objects seem smaller only because their retinal 
images are smaller; but this is not so in the case under considera- 
tion. 

In justi6cation of his view, Mr. Bostwick says that "in monoc- 
ular vision an object appears distant or near according as the eye 
is fixed respectively on something nearer than it or something 
beyond it." I am familiar with the fact here referred to, but in 
this case the appearance of greater or less distance is so imperfect 
that it can hardly be called estimate. It may seem farther or 
nearer almost at will. It is a matter of fancy, not a sober cer- 
tainty of rational judgment. In fact, there is no ground for form- 
ing any judgment. 

Although Mr. Bostwick speaks of his estimate of the distance 
of the phantom as *' distinct," yet I cannot but think that, for 
want of complete dissociation of the axial and focal adjustments 
the image is not quite sharp ; and that, if he got the same sharp, 
realistic image which I get, he would see the distance as I see it. 
Of course, there is no disputing about how things seem to differ- 
ent observers any more than there is about tastes ; but neverthe- 
less, there are some things which are normal and reducible to 
intelligible law, and some not. Mr. Bostwick's case may be ab- 
normal, but I think probably not. I well know how illusive 
binocular phenomena are. He will, I am sure, pardon me for 
thinking that with more practice in experiments of this kind he 
will come to see things as others see them. 

Joseph LeConte. 
Berkeley, Cal., May 27. 

A Rain of Fishes. 

During a recent thunder-storm at Winter Park, Fla. , a number 
of fish fell with the rain. They were sunfish from two to four 
inches long. It is supposed that they were taken up by a water- 



spout from Lake Virginia, and carried westward by the strong 
wind that was blowing at the time. The distance from the lake 
to the place where they fell is about a mile. 

Thomas R. Baker. 



AMONG THE PUBLISHERS. 



Macmillan & Co have published a brief biography of the 
late English anatomist, William Kitchen Parker, written by his 
son, T. Jeffery Parker. It begins with an account of his birth 
and early life on his father's farm, and then of his schooling and 
his apprenticeship, first to an apothecary and afterwards to a 
surgeon. With his strong inclination for biological studies, it was 
natural that he should choose medicine as his profession ; but it 
is evident, as indeed his biographer admits, that he had no great 
love for his profession and only moderate success in the practice* 
of it His prime interests in life, apart from his family, were 
two things not often found in conjunction at the present day, 
science and Wesley an religion; and he seems to have been equally 
devoted to both and to have found no incongruity between the 
two. In biology he was largely self-taught ; : but a few discern- 
ing friends saw that he was capable of important original work, 
and assisted him in the prosecution of such work. He became a 
member of the Zoological Society and afterwards a fellow of the 
Royal Society; but the position that proved the most useful to 
him was the Hunterian professorship of anatomy and physiology 
in the Royal College of Surgeons, because it not only gave him 
the opportunity to lecture on his favorite subjects, but also added 
to his otherwise moderate income. His principal scientific work, 
his researches on the skull, is described at some length in this 
book, and there are briefer notices of his other studies and a bibli- 
ography of all his published works. His principal fault as a sci- 
entific writer, his son thinks, was his complicated style; his 
topics being arranged in a disorderly way and his sentences 
hastily constructed. Yet biologists will doubtless echo the 
words of the Royal Society that he was "an unworldly seeker 
after truth . . . whose beneficent influence will ever be felt in 
a wide-spreading and advancing science." 



ATonic 

For Brain-Workers, the Weak and 
Debilitated. 

Horsford's Acid Phosphate 

is without exception the Best 
Remedy for relieving Mental 
and Nervous Exhaustion ; and 
where the system has become 
debilitated by disease, it acts as 
a general tonic and vitalizer, 
affording sustenance to both 
brain and body. 

Dr. J. C. Wilson, Philadelphia, Pa, 
says: " I have used it as a general tonic, 
and in particular in the debility and 
dyspepsia of overworked men, with sat- 
isfactory results." 

Descriptive pamphlet free. 
II um ford Chemical Works, Providence, R. I. 
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Exchanges. 

[Freeof charge to all, if of satisfactory character. 

Address N. D. C. Hodges, 874 Broadway, New York.l 

For sale.— Wheatstone Bridge wire, made to 
order, new and unused. Price, $10. W. A. Kobbe, 
Fortress Monroe, Va. 

For sale or exchange.— One latest complete edi- 
tion of Watt's Dictionary of Chemistry, in fair con- 
dition; one thirty volume edition (9th) of Allen's 
Encyclopaedia Britannica, almost new. Will sell 
cheap for cash or will exchange for physical or 
chemical apparatus. Address Prof. W. S. Leaven- 
worth, Ripon College, Ripon, Wis. 

Exchange.— One celestial, one terrestrial globe, 
one lunatettis and charts, celestial maps, diagrams 
and ephemeris from 1830 to 1893, astronomical 
works, all in good condition. Will sell cheap or ex- 
change. Make offer. C. H. Van Dorn, 79 Nassau 
St., New York. 

The Rev. A. C. Waghorne, New Harbor, New- 
foundland, wishes to sell collections of Newfound- 
land and Labrador plants, all named by competent 
botanists. He is going on a missionary journey 
along the Labrador coast, from the middle of July 
till October, and in return for much needed aid to- 
wards (Episcopal) Church purposes in that region, 
will be glad to be of service to any botanists who 
may write to him. Letters posted in the U. S. up 
to July 1 will reach him at the above address, and 
if posted later will be forwarded. 

For sale.— J. D. Dana's Report on Crustacea of 
the U. S. Exploring Expedition under Charles 
Wilkes. Text and plates well bound in three vol- 
umes, half morocco, $75. Samuel Henshaw, Bos- 
ton Society of Natural History, Boston, Mass. 

For exchange— I wish to exchange cabinet skins 
of Californian birds or mammals for any book on 
the following list, books if second-hand to be in 
good order. Manual of Vertebrates, fifth edition, 
D. S. Jordan; Nests and Eggs of North American 
Birds, Oliver Davie; Marine Mammals of the West 
Coast of North America, C. M. Scammon; The 
United States and Mexican Boundary Survey, Vol. 
II., Zoology, S. F. Baird. F. Stephens, Witch Creek, 
San Diego Co., Cal. 

Minerals for exchange— John Holl. Rollo, Wil- 
mington, Delaware. 

For sale or exchange.— Johnson's Universal Cyclo- 
paedia, 8 vols., ed. 1888. Binding:, half-morocco. 
Will sell cheap for cash or would exchange for 
typewriter. Address W. J. McKom, Mason, Mich. 

I have 500 microscopic slides to exchange in lots 
to suit. Want Kodak, first-class field-glass or 
scientific books. A. C. Gruhlke, Waterloo, Ind. 



Wants, 



WANTED. — Second-hand copy of Ehrenberg's 
Radiolaria, Berlin. 1875. Selected diatom 
slides, cash or both in exchange. D. C. Lewis, M.D. 
Skaneateles, N. Y. 



WANTED, as principal of a flourishing technical 
school, a gentleman of education and experi- 
ence who will be capable of supervising both me- 
chanical and common school instruction. Special 
familiarity with some technical branch desirable. 
Address, giving age, qualifications, etc., J. B. Bloom- 
ingdale. Fifty-ninth street and Third avenue, N. Y 



WANTED.— A young man as assistant in our 
microscopical department. Queen & Co., 
Philadelphia. 



THE undersigned desires specimens of North 
American Gallinae in the flesh for the study of 
their pterylosis. These species are especially de- 
sired: Colinus ridgwayi, cyrtonyx montezumae, 
deudragapusfranklini, lagopus welchi,tympanuchus 
cnprrto and p^dioer^f^ phasianellus. Any persons 
hii\i'i«r i'.iciithtLic >|ici iin>-n< which they are willing 
i"l",'in "!■ who rim Dlii 11 in .•specimens of any of the 
above are requested to communicate with Hubert 
Lyman Clark, 3922 Fifth Avenue, Pittsburgh, Pa. 



\ COMPETENT TEACHER of botany in college 
r\ or university is open to engagement. Address 
L., Box 86, Rochester, Mich. 



CAN any one inform me as to the age to which 
cats have lived? I have one twenty years old 
Edward D. Webb, 132 W. Eighty-first St., New York 



WANTED -,- Second-hand. Foster's Physiology, 
Balfour's Comparative Embryology, Claus & 
Sedgwick's Zoology, Flower's Osteology of Mam- 
malia, Vine's Physiology of Plants. Please state 
editions and prices asked and address Richard 
Lees Brampton, Ontario, Canada 

A GRADUATE ENGINEER will give instruction, 
evenings in geometry, trigonometry and sur- 
veying, mechanics, physics, mechanical drawing 
and general engineering construction. Five years 1 
experience in field and editorial work on engineer- 
ing journal. References furnished. C. S. H., 102* 
Tribune Building, New York. 
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THE 

American Bell Telephone 

COMPANY. 

125 MILK ST., BOSTON, MASS. 

This Company owns the Letters - Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30th, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

' ' The patent itself is for the mechanical 
structure of an electric telephone to be used 
to produce the electrical action on which the 
first patent rests. The third claim is for the 
use in such instruments of a diaphragm, 
made of a plate of iron or steel, or other ma- 
terial capable of inductive action ; the fifth, 
of a permanent magnet constructed as de- 
scribed with a coil upon the end or ends 
nearest the plate; the sixth, of a sounding 
box as described ; the seventh, of a speaking 
or hearing tube as described for conveying 
the sounds; and the eighth, of a permanent 
magnet and plate combined. The claim is 
not for these several things in and of them- 
selves, but for an electric telephone in the 
construction of which these things or any of 
them are used." 

This Company also owns Letters-Patent 
No. 463,569, granted to Emile Berliner, No- 
vember 17, 1891, for a combined Telegraph 
and Telephone, and controls Letters-Patent 
No. 474,231, granted to Thomas A. Edison, 
May 3, 1892, for a Speaking Telegraph, 
which cover fundamental inventions and 
embrac ail i^-ms of microphone transmit- 
t^r- and of carbon telephones. 

Pennsylvania Bedford Springs Mineral Water 

For Liver, Kidney and Bladder Troubles. 

For Gravel, Gall Stones, Jaundice. 

For Dyspepsia, Rheumatism and Gout. 

For Dropsy, Blight's Disease, Diabetes. 

For Hemorrhoids, Etc. 

It has been used medicinally and prescribed by 
physicians for nearly one hundred years. 

DIRECTIONS:— Take one or two glasses about a 
half -hour before each meal. 

Case One Dozen Half-Gallon Bottles, $4.50. 

Case Fifty Quarts (Aerated), $7.50. 

Bedford Mineral Springs Co., Bedford, Pa. 

Philadelphia Office, 1004 Walnut St. 




$25 



to $50 *"*"*' 



to Audita, 

Ladies or 

(rentlemen, using or selling 
"Old Reliable Plater." Only 
practical way to replate rusty and 
worn knives, forks, spoons, ete; 
quickly done by dipping in melted 
metal. No experience, polishing 
or machinery. Thick plate at one 
operation; lasts 5 to 10 years; fine 
finish when taken from the plater. 
Every family has plating to do. 
Plater sells readily. Profits large. 
W. P. Harrison & Co., Columbus,0. 



— <£ J.B.COLT & CO. \ 

I6BEEKMAN ST .^189 LA SALLE ST. 
N EW YOR K ^ CHICACO.Ill 



MINERALS. 



New Store. 

New Stock. 
New Departments. 

Send for our " Winter Bulletin," recently issued. 
Minerals, Gems, Microscopical Sections, Fine Lap- 
idary Work. 

GEO. L. ENGLISH & CO., Mineralogists, 

Removed to 64 East 12th Street, New York. 



LIGHTNING DESTROYS! 



Shall it be your house or a 
pound of copper ? 

Entirely new departure in pro- 
tecting buildings from lightning. 
One hundredfeetof the Hodges 
Patent Lightning Dispeller 
(made under patents of N. D. C. 
Hodges, Editor of Science) will 
be sent, prepaid, to any ad- 
dress, on receipt of five dollars. 



Correspondence solicited, Agents wanted. 



AMERICAN LIGHTNING PROTECTION CO., 

874 Broadway, New York City. 

Fact and Theory Papers 



I. THE SUPPRESSION OF CON- 
SUMPTION. By GODFREY W. Hambleton, M.D. 
12°. 40c. 

II. THE SOCIETY AND THE " FAD." 

By Appleton Morgan, Esq. 12°. 20 cents. 

III. PROTOPLASM AND LIFE By 

C. F. Cox. 12°. 75 cents. 

IV. THE CHEROKEES IN PRE-CO- 

LUMBIAN TIMES. By Cyrus Thomas. 12°. $1. 

V. THE TORNADO. By H. A. Hazen. 

12°. $1. 

VI. TIME-RELATIONS OF MENTAL 

PHENOMENA. By JOSEPH JASTROW. 12°. 50c. 

VII. HOUSEHOLD HYGIENE. By 
Mary Taylor Bissell. 12°. 75 cents. 

N. D. C. HODGES, Publisher, 

874 Broadway, New York. 
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QUERY. 



Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19, 189 1. No re- 
sponse to date. 



N. D. C. HODGES, 874 BROADWAY, N. Y. 



SCIENCE CLUBBING RATES. 

10$ DISCOUNT. 

We will allow the above discount to any 
subscriber to Science who will send us an 
order for periodicals exceeding $10, counting 
each at its full price. 



S. D. C HODGES, 874 Broadway, I. Y. 
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A few minutes' daily exercise 

on our fascinating apparatus % 

clears the brain, tones up the ^ 

body, develops weak parts. Our 

cabinet contains chest weights, 

rowing-weights, lifting-weights, 

clubs and dumb bells, adjust- 
able for old and young. It is 
■J, the only complete exercising outfit 

in the world suitable for use in 

living rooms. All prices. You 

can order on approval. Chest 

machine separate, $4.50 and up. §£j ^Rout^ouFcTet 

Educated agents wanted. Physi 

cal Culture Chart, with illustrated directions for de- 
veloping every part of the body healthfully, .50 cts. Sent for half price to those 
naming this paper. 

WHITNEY HOME GYMNASIUM CO., Box D., Rochester, N. Y. 





